FOXP3 induced by CD28/B7 interaction regulates CD25 and anergic phenotype in human CD4+CD25- T lymphocytes.
Among the signals necessary to generate CD4(+)CD25(+)FOXP3(+) T cells from CD4(+)CD25(-)FOXP3(-) T cells, a pivotal role is played by CD28. However, in humans, it is not known whether CD28 signaling independently of TCR promotes forkhead box protein 3 (FOXP3) expression and regulates CD4(+)CD25(+)FOXP3(+) T cell functions. To address this issue, starting from our previous experience, we analyzed the unique signals delivered by CD28 following stimulation by its natural ligand B7. Our results show that, in primary CD4(+)CD25(-) T cells, CD28 signals independent of TCR-mediated stimulatory pathways are sufficient to induce the transcription of FOXP3 in a small number of CD4(+)CD25(-) T cells committed to express FOXP3. These signals are dependent on CD28-derived PI3K/Akt pathways and resistant to cyclosporin A. In addition, we demonstrated that translated FOXP3 was recruited to CD25, Il-2, and Ctla4 target promoters. CD28-mediated FOXP3 expression was transient and correlated with CD25 expression. The presence of FOXP3 in CD28-activated CD4(+)CD25(-) T cells correlated with a transient unresponsiveness to antigenic stimuli. The addition of exogenous IL-2 did not influence either FOXP3 or CD25 expression but rescued CD28-activated T cells from apoptosis. Our results, demonstrating that FOXP3 expression driven solely by the CD28/B7 interaction inhibited T cell activation, support the role of CD28 in the regulation of peripheral tolerance and suggest a new mechanism through which it could occur.